Generalizing a result of Raimi we show that there exists a set E c N such that if A c N is a set with positive upper density, then there exists a number k e N such that d*((A + k) n E) > 0 and d*((A + k) n Ec) > 0. Some extensions and further results are also obtained.
Raimi's proof used a topological result about N. Another proof was given by Ryll-Nardzewski [2] . See also [3].
Raimi's theorem is topological in nature and it is natural to ask whether a density Before presenting the proofs of Theorems 1 and 2, we give the definition and some basic properties of normal sets.
To any set A c N we attach the (0, l)-sequence an = lA(n) which is its indicator function.
Definition. If £ is a normal set, then d(E n (E + k)) = \ for all k G Z\ {0}. To see this, note that lEn(E+k)(n) = 1 iffn G P-and n -k <e E. Each (0,l)-word ixi2 ■ ■ ■ ik + x of length k + 1 appears in E with frequency l/^*"1"1 and, in exactly 2k~l of these words, ix = ik + x = 1. So, the frequency of those « that satisfy « G F and n -k G E is equal to 2* -72*+ 1 = \.
In the same fashion one shows that if E is normal set, then
for any integers 0 < kx < k2 < ■ ■ ■ < km.
It is not difficult to see that the same holds if we replace some of the sets E + k¡ by Ec' + k,. So we have the following We shall carry out the calculations for <S+ only. Suppose £,,... ,E" are distinct sets in S+. We denote by 1, the characteristic function of E,, 1 < i < n. It is natural to ask whether or not the results obtained here can be generalized to other groups. As a matter of fact even the group structure is irrelevant, and one can where as usual El = E and £_1 = Ec. Then for £ one can take any $ normal set. The details are straightforward and can safely be left to the reader.
